Spleen cells from mice infected with scrapie virus were separated into subpopulations on the basis of buoyant density in discontinuous gradients of isotonic albumin or differential adherence of cells to plastic. At three different intervals after infection, a population of "less dense" cells was found in albumin gradients that had 40-to 60-fold higher specific infectivity (cells per median lethal dose) than the total cell suspension before gradient sedimentation. The class of cells associated with high relative specific infectivity has a density characteristic of lymphoblasts, myeloblasts, and macrophages. Separation of "macrophage rich" cells on the basis of adherence to plastic did not result in significant enrichment of scrapie virus-infected cells.
Spleen cells from mice infected with scrapie virus were separated into subpopulations on the basis of buoyant density in discontinuous gradients of isotonic albumin or differential adherence of cells to plastic. At three different intervals after infection, a population of "less dense" cells was found in albumin gradients that had 40-to 60-fold higher specific infectivity (cells per median lethal dose) than the total cell suspension before gradient sedimentation. The class of cells associated with high relative specific infectivity has a density characteristic of lymphoblasts, myeloblasts, and macrophages. Separation of "macrophage rich" cells on the basis of adherence to plastic did not result in significant enrichment of scrapie virus-infected cells.
Study of the pathogenesis of scrapie in the mouse by Eklund et al. (6) revealed that lymphoreticular tissues are important early sites for multiplication of scrapie virus. The virus is present in spleen and peripheral lymph nodes as early as 4 weeks after subcutaneous inoculation. Maximum titer in these tissues may be reached before virus is detected in the central nervous system. Virus appears similarly early in the spleen after intracerebral inoculation (3, 11 The procedure was repeated three to four times on the larger pieces of tissue in the dish, with fresh BSS, until most of the fragments were dispersed. Larger fragments were allowed to settle in the tube; the suspension of single cells and smaller aggregates was pipetted through several layers of sterile gauze (10.16 by 10.16 cm) into a second chilled centrifuge tube and sedimented at 200 X g for 10 min at 4 C. The supernatant fluid was decanted, and the pellet was resuspended in 0.5 to 1.0 ml of BSS. A cell count was performed with white blood cell diluting fluid. The average number of cells per spleen from six pooled spleens was in the range of 108 to 2 X 108 for both infected and control groups.
Separation of cells in albumin density gradients. A method developed by R. Asofsky (personal communication) for the separation of spleen cells in discontinuous gradients of isotonic albumin was employed as follows. Gradients were prepared from a single lot of Path-o-cyte 5 bovine albumin of specific gravity 1.100 (an isotonic solution containing about 35% bovine albumin, Pentex, Inc., Kankakee, Ill.). Dilutions were made in BSS, pH 7.2, to give the following concentrations, as per cent of the commercial preparation: 100 (undiluted), 90, 80, 76, 72, 68, 64, and 60%. Average densities, as determined by weighing, ranged between 1.104 g/ml for the 100% solution to 1.050 g/ml for the 60% solution. Discontinuous gradients were made at 4 C in cellulose nitrate tubes (1.27 by 5.08 cm) by layering successively from the bottom 0.5 or 0.6 ml of the albumin solutions, starting with the 100% solution. A suspension containing 3.0 X 108 to 4.0 X 108 cells in 0.5 ml was layered on each gradient. Centrifugation was carried out at 8,000 X g (average) in an SW39 rotor for 30 min at 4 C. Seven fractions were collected -at the interfaces with a Beckman fraction recovery system, beginning with the lowest interface. Cells at the upper and lower interfaces of the 60% step were pooled. The cells of each fraction were suspended in S ml of BSS and sedimented at 200 X g for 10 min; pellets were resuspended in 0.5 ml BSS, and cell counts were performed. A reconstruction control experiment was performed by adding 6.7 X 104 LD50 of scrapie virus (BALB/cAn spleen) to 2.4 X 108 spleen cells from normal, uninoculated BALB/cAn mice. This mixture (0.4 ml) was immediately layered on an albumin gradient, and the cells were treated exactly as described above.
Separation of cells by differential adherence to plastic. "Macrophage rich" and "lymphocytic cell rich" populations of cells (10) not adhere during this second incubation were designated a "lymphocytic cell rich" population. The adherent "macrophage rich" cells were scraped from dishes with the aid of a rubber policeman, washed once in BSS, resuspended in 0.5 ml of BSS, and counted.
The nonadherent "lymphocytic cell rich" fractions were similarly washed and counted. In a reconstruction experiment, 6.7 X 104 LD5o of virus was mixed in dishes with 8.0 X 107 cells from the spleens of uninfected mice at the beginning of the adherence separation.
Infected cell assay. Each of the cell fractions obtained from albumin gradients and adherence separations was adjusted to a concentration of 106 cells/ml and diluted 10-fold serially in BSS containing penicillin (100 units/ml), streptomycin (100 ,g/ml), and amphotericin B (0.25 ,ug/ml). Female (BALB/cAn) mice were inoculated ic with 0.03 ml (3 X 104 to 3 X 10-' cells/mouse), six mice per dilution. The original total spleen cell suspensions were similarly diluted and inoculated into mice. The viral assay was read according to criteria described previously (6) , and LD5o end points were determined by the method of Spearman and Karber (cited in reference 4).
RESULTS
Recovery and distribution of spleen cells in albumin gradients. Total cell recovery after sedimentation in albumin gradients is summarized in Table 1 . With control groups, the recovery of spleen cells was 63 to 100%/6. Under identical conditions, only 33 to 51 % of the spleen cells from scrapie virus-infected mice were recovered. The distribution of cells in gradients is shown in Fig. 1 . While variations occurred between experiments, the pattern was consistent. Fractions 2 and 3 usually contained the largest numbers of cells. The distribution profiles of cells from infected mice (Fig. 1, top) and a reconstruction experiment (not shown) were similar to the profiles obtained for cells from normal and control mice (Fig. 1, bottom) .
Distribution of virus-infected cells in albumin gradients. The recoveries of virus and cells from each fraction, expressed as per cent of total recovered, are shown in Fig. 2 . Large proportions of virus were frequently found in more dense fractions that also had large numbers of cells (fractions 2, 3, 4). However, fractions having the highest specific infectivities, in terms of fewest cells/LD5o, were found in less dense regions of gradients. From fraction 6 at 42 days and 90 days, only 40 and 50 cells, respectively, were required per LD50. These values represented 60-and 40-fold increases in specific infectivity, respectively, compared with the total spleen cell suspension before centrifugation. A 60-fold increase in specific infectivity was found in fraction 5 at 117 days. A reconstruction experiment revealed little preferential uptake of virus by any single subpopulation of normal cells. cates that nonspecific adsorption would tend to diminish the observed differences in specific infectivity between individual fractions. It is likely that some of the differences would be even greater if cell integrity were maintained. The possibility of a cytolytic activity of spleen cells from scrapie virus-infected mice is being examined further.
Comparison of infectivity of intact cells and a cell lysate prepared from each fraction could provide a measure of average virus content in infected cells. Furthermore, relative differences in virus titers between intact and experimentally lysed cells might provide an indication of the maintenance of cell integrity during the fractionation procedure.
The results of density gradient sedimentation studies performed thus far indicate that there is at least one class of cells associated with a high relative specific infectivity of scrapie virus. These cells may be useful in electron microscopic, immunological, and biochemical studies on scrapie virus.
